ABSTRACT
Introduction
Disability Insurance (DI) programs have long been criticized by economists for apparent work disincentives.
Some countries have recently modied their program such that DI recipients are allowed to keep some of their benets if they return to work, and other countries are considering similar return-to-work policies. For example, the United Kingdom introduced the PathwaystoWork program. One component of the reform was an increase in the nancial incentives meant to encourage DI recipients to return to work; they were allowed to keep approximately 50% of their disability benets for up to 12 months. Another example is the proposed change in the U.S. DI program, known as the $1 for $2 oset . Under this policy, a DI recipient's benets would be reduced by $1 for every $2 of the person's earnings above the substantial gainful activity (SGA) threshold.
Advocates of such return-to-work policies claim that they increase the employment rate among DI recipients and even encourage some to exit the DI rolls entirely; thus, they argue, the welfare of DI recipients can be enhanced, and the cost of DI programs can be reduced. A counterargument is that allowing DI recipients the option to return to work and keep a fraction of their benets makes the program more generous, both for potential applicants and for current recipients; in theory, therefore, return-to-work policies could reduce the labor supply, lead to fewer exits from DI by current recipients, and encourage more applications for DI.
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The challenge in assessing these arguments is that the evidence base for return-to-work policies for DI recipients is scarce. In 1999, President Clinton signed a federal law that required the Social Security Administration to undertake a randomized controlled trial. The study was supposed to determine the magnitude of the labor supply response that would likely occur if a policy change were made that allowed DI recipients to keep some portion of their benets if they returned to work. However, no such experiment was conducted, and there is little non-experimental evidence to guide policy makers. This paper helps to close that gap by analyzing the consequences of providing nancial incentives to DI recipients to encourage them to return to work. In January 2005, the Norwegian government introduced such a program: the benets of DI recipients would be reduced by approximately $0.6 for every $1 in earnings that they accumulated above the SGA threshold. However, only recipients who had been awarded DI before January 1 of 2004 were eligible for the return-to-work program. Because the cut-o date for eligibility was set retroactively, individuals were unable to gain entry to the program by manipulating the award date. This 1 These arguments are presented in several of the bills that have been brought to the oor of the U.S. Congress that have outlined options for reforming the work incentives of the SSDI program, including the Work Incentive and Self Suciency Act of 1996, the Rehabilitation and Return to Work Opportunity Act of 1996, and the Transition to Work Act of 1997 (see e.g. Stapleton et al., 2008; Livermore et al., 2009; Autor, 2011) 4 sharp discontinuity in DI policy therefore provides an attractive setting in which to analyze the impact of nancial incentives using a regression discontinuity (RD) design that compares recipients awarded DI just before January 1 of 2004 (i.e., the treatment group) and just after that date (i.e., the control group).
The insights from our RD analysis may be summarized with three broad conclusions. First, many DI recipients have a considerable capacity to work that can be eectively induced by providing nancial work incentives. Three years after implementaton, the return-to-work program has increased the labor force participation of DI recipients aged 18-49 by 8 percentage points. In comparison, less than 2 percent of the control group participated in the labor force, and labor force participation among rejected DI applicants of the same age was approximately 30 percent. Second, the return-to-work program produced a large increase in the earnings of DI recipients. These gains were accompanied by a small increase in disposable income and a substantial reduction in the cost of the program. The reduction in costs is attributable to a signicant decrease in benets and a small increase in the taxes paid by DI recipients. Third, there is signicant heterogeneity in the responsiveness to nancial work incentives, indicating that targeted policies may be most eective in inducing DI recipients to return to work. Among DI recipients aged 50-61, who are approaching the retirement age, there is no evidence of any impact of the program. Within the group of DI recipients aged 18-49, the estimates vary substantially, with males, highly educated individuals, and people in areas with low unemployment showing the strongest responses to the nancial incentives.
To assess the internal validity of our RD design, we perform a number of specication checks, all of which support our main results. We also take several steps to shed light on the generalizability of our ndings. We begin by describing similarities and dierences between the DI systems in the U.S. and in Norway. Next, we use the approach proposed by Bound (1989) to assess the work capacity and labor supply elasticity of DI recipients. Bound uses the labor force participation rate for rejected DI applicants as an upper bound estimate of the labor force participation rate for DI recipients if the DI program had not existed. When applying this approach to the Norwegian data, we obtain upper bound estimates that are quite similar to the recent U.S. evidence. This indicates that the work capacity and labor supply elasticity of DI recipients in the U.S. are comparable to those in Norway. This nding lends support to the external validity of our analysis of the consequences of providing nancial incentives that encourage DI recipients to return to work.
Related literature: Our paper is primarily related to a fairly small body of literature on the consequences of providing nancial incentives that encourage DI recipients to return to work. Hoynes and Mott (1999) conclude via numerical simulations that some of the proposed reforms intended to incentivize work among DI recipients are unlikely to be successful. Benitez-Silva et al. (2010) use a calibrated life-cycle model to forecast the eects of the $1 for $2 oset policy. These authors nd that depending on the stigma costs associated with DI, the policy may encourage work by DI recipients but could also induce entry into the DI program. Our paper complements the existing evidence: the local randomized experiment that arises from the sharp discontinuity in DI policy provides transparent and credible evidence that nancial incentives induce DI recipients to return to work. Because the cut-o date for eligibility to the return-to-work program was set retroactively, we are not able to estimate the level of induced entry that may occur when DI recipients are given the option to return to work and keep a fraction of their benets. However, we nd no evidence of a decrease in the rate of exit from DI by current recipients as a result of the increase in program generosity.
Another related strand of the literature examines return-to-work reforms that do not (exclusively) involve changes in nancial work incentives. The results are mixed. The medical reassessment of beneciaries through continuity disability reviews and trial work periods via the Ticket to Work program does not appear to have encouraged many people to return to work in the U.S. (Autor and Duggan, 2006) . However, several other policies appear to be quite eective in encouraging return to work on the part of disability beneciaries. Using U.S. data, Moore (2011) nds that removing drug and alcohol addictions from the group of disabling conditions substantially aected employment. Adam et al. (2011) evaluate the overall eects of the PathwaystoWork program, which provided greater (nancial and non-nancial) support and created greater obligations to encourage work among new claimants seeking assistance through various illness-and disability-related schemes. The program is found to increase employment and accelerate the rate of outow from these programs, but only for individuals who would have left the benet rolls in less than a year in any case. Campolieti and Riddell (2012) study a policy change that was conducted in Canada, where the earnings limit that would trigger a continuing disability review was increased in the rest of the country to the gure used in the province of Quebec. The researchers nd that the policy change increased the employment of DI recipients without inducing entry into the DI program.
Our paper is also related to a growing body of economics literature on the causes and consequences of the growth in DI rolls (for a review, see Autor and Duggan (2006) ). Such growth poses signicant risks to the nances of the DI program and the Social Security system more generally. It also raises troubling questions regarding whether the program is being misused by recipients.
2 We show that many individuals who are deemed totally and permanently disabled by the Social Security Administration indeed have considerable 2 Between 1985 and 2008, the share of non-elderly adults receiving DI benets increased by 172% to 6% in the U.S. and by 126% to 7% in the UK. (Autor and Duggan, 2006; Moore, 2011; Burkhauser and Daly, 2012; OECD, 2010) . The growth in the number of individuals who receive DI has important ramications for economic growth and the public nancing of social security systems. In 2007, DI payments constituted 1.7% of the GDP in the U.S. and 2.3% of the GDP across the European OECD-countries (OECD, 2010). 6 work capacity and that their labor supply is fairly elastic with respect to changes in nancial work incentives.
Our ndings complement the current evidence of the work capacity and labor supply elasticity of DI recipients. Some of the evidence comes from studies that examine the variation in benet generosity across regions and over time to estimate the relationship between disability benets and labor force participation.
For example, Gruber (2000) studies the policy change conducted in Canada. He estimates the elasticity of labor force non-participation with respect to DI benet levels in the range of 0.28 and 0.36. Another example is Autor and Duggan (2003) , who use dierential time variation in average benets across regions to identify the impact of DI on the labor force participation of low-skilled workers. The authors conclude that the DI system has provided many low-skilled workers with a viable alternative to unemployment.
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Much of the remaining evidence comes from studies that use the labor supply of rejected disability applicants to estimate the labor supply of DI recipients if the DI program had not existed. Bound (1989) nds that the labor force participation rate of DI recipients in the U.S. would have been at most 30 percentage points higher had they not received disability benets. Recent studies have extended this analysis, in part by analyzing dierent subgroups and dierent time periods but also with quasi-experimental variation in the disability determination process to improve the comparability of DI recipients and rejected DI applicants.
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Outline: Section 2 reviews the key facts regarding the DI program in Norway, compares the system with that of the U.S., and discusses the return-to-work program and its expected impact on earnings, benets, and income. Section 3 describes the data and discusses the empirical strategy. Section 4 presents the empirical results. Section 5 concludes.
Background
This section begins by providing an overview of the Norwegian DI program, describing who qualies, how an individual applies and how the level of benets is determined.
5 Next, we discuss the return-to-work program and its expected eects on DI recipients. We conclude this section with a comparison between the DI programs in the U.S. and in Norway.
3 There is also a considerable body of evidence of how local labor market conditions and wages aect entry to DI (see e.g. Black et al. (2002) , Bratberg (1999) , Bratsberg et al. (2010) , Rege et al. (2009)) . 4 See Chen and van der Klaauw (2008) , French and Song (2009 ), Maestas et al. (2011 ), and Von Wachter et al. (2011 Throughout this paper, we focus on the system for individuals who are deemed totally and permanently disabled by the Social Security Administration. This category includes the vast majority of DI recipients. We have chosen this focus because the return-to-work program was not intended to target the partially or temporarily disabled.
The Norwegian DI program
In Norway, DI benets are designed to provide partial earnings replacements to all workers under the full retirement age who are unable to engage in substantial gainful activity because of a medically determinable physical or mental impairment that has lasted for at least a year. The program is part of the broader Social Security System and is nanced through employer-and employee-paid taxes.
The application process
To apply for DI benets, an individual must submit an application to a Social Security Administration eld oce. The employees at the eld oce rst review the non-medical criteria. Only adults below the (mandatory) retirement age of 67 years are eligible for DI. If the applicants meets the non-medical criteria, disability examiners and medical sta assess medical evidence from one or more of the applicant's health care providers regarding the applicant's ability to perform work-related activities. In situations in which the applicant has an impairment that is on the ocial listing of impairments, a disability award is made. In other cases, the next step is to consider the applicant's overall ability to work, taking into account his or her health status, age, education, and work experience as well as the transferability of the applicant's skills. If the eld oce concludes that the applicant cannot be expected to engage in any substantial gainful activity, a disability award is made.
In 2003, approximately 65 percent of applicants were awarded benets at this rst stage. The rst stage in the application process takes at least three months and often lasts more than six months. If the original DI application is denied, an applicant may request a re-evaluation by the state Social Security Administration oce. The applicant may also subsequently appeal through the courts if the re-evaluation is unsuccessful. Of those individuals who were initially denied benets in 2003, approximately 75 percent requested re-evaluation. More than 44 percent of those who requested re-evaluation were awarded disability benets within the next ve years.
The level and duration of DI benets
The level of DI benets received is determined using a formula for which the rst step is to calculate the average indexed annual earnings (AIE). Past wages are indexed to the present value using an inator that is equal to the average wage growth in the economy. The years with the lowest earnings are excluded from these calculations. The proportion of income that is replaced decreases as the AIE increases so that low-wage 8 workers replace a larger fraction of their earnings than do high-wage workers.
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Once a person is enrolled in the DI program, there are three main pathways out of the program. First, the DI recipient may reach the retirement age, at which point he or she will shift to the old-age pension program of Social Security. In 2003, 74 percent of those who left DI did so for this reason. Second, the claimant may die. Death accounted for 19 percent of all program exits in 2003. Third, the claimant may no longer meet the non-medical or medical criteria for receiving DI benets. For example, an individual may return to work and earn more than the permitted maximum amount. In 2003, eligibility-based exits accounted for only 7 percent of all exits from the program.
The return-to-work program and its expected eects
In January 2005, the Norwegian government introduced a program to encourage DI recipients to return to work. However, only recipients who had been awarded DI before January 1 of 2004 were eligible for the return-to-work program (i.e., the treatment group). Recipients who had been awarded DI after January 1 of 2004 (i.e., the control group) had to abide by the current rules. Below, we describe the two programs and use basic labor supply theory to make economic predictions.
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The programs
The treatment group and the control group are both faced with a 12-month waiting period after DI is awarded. If the DI recipient works during the waiting period, he or she becomes ineligible for DI benets.
After the waiting period, benets are provided in full if the person's earnings are below the SGA threshold.
Under the current rules and in the return-to-work program, the SGA threshold was set at $1,050 of monthly earnings.
8 In both programs, a trial working period allows a person to have earnings above the SGA threshold for up to ve consecutive years without risking reduced benets should that person's earnings fall below the SGA threshold.
The key dierence between the two programs is how benets are reduced if earnings exceed the SGA threshold. Figure 1 illustrates this distinction. The gure presents stylized budget constraints in incomeleisure space for the two programs. We consider the wage and benet levels associated with a typical DI recipient. To compute the benet levels, we use the average work history of recipients awarded DI during 6 See Bratberg (1999) for a description of the formula determining the DI benets. 7 The description of the two programs is based on the Norwegian government's white paper from 2007 on disability insurance (NOU, 2007) 8 Throughout this paper, all monetary gures are xed at 2010 level. For the gures expressed in U.S. dollars ($), we have used the following exchange rate: NOK/$ = 6. 10 This creates a second notch that is given by the line EF.
The budget constraint in the return-to-work program is BCEF G. The program eliminates the rst notch in the budget constraint under current rules and phases out benets at budget segment CE at a rate of approximately $0.6 for every $1 in earnings. The program also extends the maximum permitted amount so that the individual can work as much as 43 hours per week before he or she becomes ineligible for DI benets. This shifts the second notch to the left; it is now given by the line EF .
The expected impacts Table 1 summarizes the expected impacts of the transformation of the budget constraint from the current rules to the return-to-work program rules. We make the textbook labor supply model assumptions: The DI recipients choose hours of work at the given oered wage, and oered wages are constant. In particular, we ignore any human capital, search theoretical, or related issues. We also assume that preferences are convex and that leisure and income are normal goods.
11 Table 1 consists of two panels. Panel (a) assumes that DI recipients can freely choose their working hours, in which case we only need to consider the set of points {B, C, H, G} under the current rules to exhaust 9 To compute the hourly wages, we use information from the 2005 Wage Statistics Survey 2005. On the basis of this sample of workers (who are not on DI), we regress hourly wages on the covariates included in Table 3 and a full set of indicators for municipality of residence. We allow for a exible functional form by including a large set of dummies for dierent covariate values. Using the estimated wage equation, we predict hourly wages for individuals on DI and compute the average wage rate. 10 The permitted maximum amount equals 80 percent of annual earnings prior to disability. 11 Note that labor supply theory makes predictions about hours worked. Assuming no change in the wages oered, this implies a prediction about earnings. Thus, the table includes a single prediction for hours/earnings, which is important because we observe earnings but not hours in our data. There is one key prediction that is common across the two panels: for those DI recipients who will work little, if at all, under current rules (i.e., locating at budget segment BC ), labor supply theory predicts that the return-to-work program will (weakly) increase earnings and income and that it will (weakly) decrease benets. There are, however, no unambiguous predictions about the estimated mean impacts of the returnto-work program: the sign and magnitude depend on the size of the dierent responses weighted by the relative number of DI recipients along the budget constraint under current rules. As discussed in more detail below, there are very few DI recipients who work under the current rules: in the control group, less than two percent of the DI recipients earn more than the SGA threshold. It is therefore likely that the return-to-work program will (weakly) increase average earnings and income and that it will (weakly) reduce average benets.
Lastly, it should be noted that because the cut-o date for eligibility to the return-to-work program was set retroactively, any change in the number of individuals receiving DI benets must come from decreases in exits (as at points H and G) rather than from non-recipients entering the program.
Comparison with the U.S. program
The DI programs in Norway and the U.S. are quite similar and feature only three important dierences .
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The rst dierence is that the incidence of receipt of DI benets is lower in the U.S. than in Norway. Figure 2 shows this distinction by graphing the evolution of DI in the two countries. Whereas the rate of DI receipt in a given year is consistently higher in Norway than in the U.S., the time trends are quite similar.
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From 1961 to 2005, the rate of receipt increased from 2.2 to 10.3 percent in Norway and from 0.8 to 4.2 12 Our discussion of the U.S. system draws primarily on Autor and Duggan (2006) , and pertains only to the SSDI program. More than 80 percent of non-elderly U.S. adults are insured against the risk of disabling physical or mental illness by SSDI (Autor and Duggan, 2006) . 13 The cross-country dierence in coverage by the DI program is unlikely to explain the entire discrepancy: although virtually all non-elderly adults are covered in Norway, more than 80 percent of all non-elderly adults are covered in the US. It is unclear whether the remaining dierence is a function of underlying dierences in screening stringency, the frequency with which people apply for disability benets, or the health of the population. However, Milligan and Wise (2011) argue that dierences in health are unlikely to explain much of the observed dierences in rates of DI receipt across developed countries. percent in the U.S. In both countries, the expansion of the DI rolls in recent decades appears to be driven by the liberalization of the screening process, which led to a rapid increase in the share of DI recipients suering from dicult-to-verify disorders such as mental illness and musculoskeletal disease.
14 Because these are early-onset disorders with low age-specic mortality, DI recipients with such diagnoses tend to participate in the program for relatively long periods. As a result, the DI exit rates have decreased in the last few decades.
In 1985, the DI exit rate was approximately 12.1 percent in the U.S. and 10.4 percent in Norway. In both countries, this rate has trended steadily downward since that time and reached approximately 7 percent in 2004. As shown in Figure 2 , this decline has been driven both by a decrease in the fraction of DI recipients who reach the full retirement age and by a decrease in the fraction of DI recipients who die.
The second dierence between the two programs is that the U.S. DI program is less generous. Figure   3 shows this dierence by presenting stylized budget constraints in income-leisure space for the two DI programs. To compute the gures for the U.S. program, we use the same work history and wages as in Figure 3 also compares the budget constraints associated with the proposed $1 for $2 oset policy with the return-to-work program. It is clear that the $1 for $2 oset policy allows DI recipients who return to work to retain slightly more of their benets. We also see that the $1 for $2 oset policy does not specify a maximum permitted amount, which created the second notch in the budget constraints in Norway.
The last dierence is that DI recipients in Norway tend to be somewhat older and to have slightly higher earnings prior to disability award. Table 2 shows this distinction by reporting the key characteristics of DI recipients in the U.S. and in Norway. The dierences in the population characteristics are, however, less pronounced than one might expect given the dierences in the generosity of the program. For instance, the 14 See Autor and Duggan (2006) for a discussion of this phenomenon. In the U.S., the 1984 congressional reforms shifted the focus of screening from medical to functional criteria. In Norway, the medical eligibility criteria were relaxed earlier and more gradually.
15 For the sake of simplicity, our calculations for the compensation rates disregard income taxation, dependent benets, and health insurance. In both countries, the DI programs provide dependent benets. In addition, DI recipients in the U.S. receive health insurance coverage through the federal Medicare program, which increases the compensation rate somewhat. In Norway, all citizens are eligible for health insurance through the Social Insurance System. majority of DI recipients suer from dicult-to-verify disorders including mental illness and musculoskeletal disease in both the U.S. (57.4 %) and Norway (61.4 %).
Data and empirical strategy
This section begins by describing the data and sample selection. Next, we outline the RD design. Lastly, we examine the data, reporting summary statistics and providing a graphical representation of the empirical strategy.
Data and sample selection
Our analysis employs several data sources that we can link through unique identiers for each individual.
The data on DI come from social security registers that contain complete records for all individuals who entered the DI program during the period [2001] [2002] [2003] [2004] [2005] . The data set contains information on the month when DI was awarded (or denied), the individual's medical diagnosis and average indexed earnings, and the level of DI benets received. We link this data with administrative registers provided by Statistics Norway, using a rich longitudinal database that covers every resident from 1967 to 2007. For each year, it contains individual demographic information (regarding sex, age, and number of children), socio-economic data (regarding years of education, earnings, cash transfers, taxes, and private vs. public sector employment), and geographical identiers that indicate place of residence. The information on educational attainment is based on annual reports from Norwegian educational establishments, whereas the other socio-economic data are collected from tax records and other administrative registers. The demographic information is from the Central Population Register, which is updated annually by the local population registries and veried by the Norwegian Tax Authority. The coverage and reliability of Norwegian registry data are considered to be exceptional, as illustrated by the fact that they received the highest rating in a data quality assessment conducted by Atkinson et al. (1995) .
The outcomes that we consider are dened as follows. The rst key outcome is labor force participation.
As in Maestas et al. (2011) , labor force participation is an indicator variable that is equal to one if annual earnings exceed the annual SGA threshold, set at approximately $12,500 per year. Unfortunately, we are unable to measure the labor supply at the intensive margin because we do not have data on working hours.
16 The second key outcome is annual gross earnings, which include wages and income from self-employment.
16 Figure 1 Throughout the empirical analysis, we will partition the sample into two groups according to age. One reason is that the cost of working may be lower for younger DI recipients, who more often suer from dicultto-verify disorders such as mental illness and musculoskeletal disease (Autor and Duggan, 2006; Von Wachter et al., 2011) . Another reason is that younger DI recipients may gain more from returning to the labor force because they have a longer horizon until retirement (Bound et al., 2003; Von Wachter et al., 2011) . In our main analysis, we will focus on individuals who were between the ages of 18 and 49 when they were awarded DI. In sub-section 4.4, we also report results for older DI recipients, those who were ages 50-61 when they were awarded DI.
17 Like French and Song (2009) and Von Wachter et al. (2011) , we nd that much is missed if we average the labor supply responses of younger and older DI recipients.
RD design
In January 2005, the Norwegian government introduced a program intended to induce the return to work among DI recipients. As described in detail above, the program allowed DI recipients in work to keep a signicant fraction of their benets. However, only recipients who were awarded DI before January 2004 were eligible for the program. Individuals awarded DI after that date were unable to enter the program by manipulating the award date. The local randomized experiment that arises from this sharp discontinuity in return-to-work program on hours of work. 17 The reason for the upper age restriction is that Norwegian workers can receive early retirement benets beginning at age 62.
14 DI policy provides an attractive setting for analyzing the impact of the return-to-work program using a RD design that compares recipients awarded DI just before (i.e. the treatment group) and just after (i.e. the control group) January 2004. 
The identifying assumption is that individuals are unable to precisely control the assignment variable near the cut-o. This implies that variation in treatment near cut-o is random and
equals the average eect of the return-to-work program among individuals who were awarded DI around the cut-o date.
The RD design can be implemented by using separate regressions on each side of c. For the sake of convenience, we transform X to X − c, so that the intercepts of the two regressions yield the value of the regression functions at c. The regression model on the left side of the cut-o date (X < c) is
whereas the regression model on the right side of the cut-o date (X > c) is
where f r and f l are unknown functional forms. The average eect of the return-to-work program can then be estimated as the dierence between the regression intercepts on the two sides of the cut-o datê
To make inferences about the impact of the program, we pool the two regressions and follow Fuji et al. 18 While the RD design was being used in applied economic research in studies such as Van Der Klaauw (2002) and Angrist and Lavy (1999) , key issues of identication and estimation were formalized in the theoretical work of Hahn et al. (2001) and Lee (2008) , and discussed in detail in Lee and Lemieux (2010) . To implement the RD design, we need to specify f r and f l and must decide on the window on each side of the cut-o date. Our rst specication uses a local linear regression with triangular kernel density and 2 months of bandwidth on each side of the cut-o date. This choice of bandwidth corresponds to the optimal bandwidth we obtain when following Imbens and Kalyanaraman (2009) . Our second specication uses a window of just one month on each side of the cut-o date. Because we have monthly data for DI awards, the RD model is equivalent to a rst-dierence (FD) model: the average outcome for recipients who were awarded DI in December 2003 is compared with the average outcome for recipients who were awarded DI in January 2004.
To increase our condence in the RD design, we run a number of specication checks. We begin by including a set of (pre-determined) covariates, many of which are highly correlated with our post-assignment outcome variables of interest. As a consequence of a local randomized experiment, assignment to treatment near the cut-o date should be independent of pre-determined covariates. Thus, it is reassuring that the distribution of the covariates is stable around the cut-o date and that our results are robust to the inclusion of the covariates.
It is still possible that the RD design has been contaminated by (discontinuous) changes in the potential outcomes for DI recipients according to the month in which they were awarded DI. We assess the potential bias due to month of award eects with the following dierence-in-dierences version of the RD design
where the cut-o date d equals January 1, 2003. The dierence-in-dierences specication exploits that recipients who were awarded DI just before and just after January 2003 were assigned to the return-to-work program. Signicant dierences in the post-assignment outcomes for the two groups should therefore be unrelated to the return-to-work program and should instead capture the eects of the month when the award was given. We implement the dierence-in-dierences version of the RD design by employing separate regressions on each side of the cut-o dates c and d: our rst specication uses local linear regressions with a triangular kernel density and 2 months of bandwidth (this specication is denoted as RD-DiD), whereas our second specication uses a window of just one month and is therefore a standard dierence-in-dierences (DiD) model.
Lastly, we perform several robustness checks to the specication of f r and f l , and to the choice of bandwidth. That the estimates do not vary signicantly from one specication to the other increases our condence in the RD design.
Descriptive evidence
A virtue of the RD design is that it provides a transparent way of showing how the program impact is identied. To this end, we provide a detailed description of how the outcomes, the covariates, and the density of the assignment variable vary around the cut-o date.
We begin by showing average labor force participation and mean earnings of recipients who were awarded are approximately twice as high in the treatment group as in the control group. In contrast to the stark dierence in the post-assignment outcomes, the pre-determined covariates are fairly balanced across the two groups. We also see that there is virtually no dierence between the numbers of DI recipients in the two groups. Overall, the pattern showed in Table 3 suggests substantial eects of the return-to-work program on the labor market attachment of DI recipients.
We next increase the windows on both sides of the cut-o date. Panel (a) in Figure 4 shows the mean labor force participation and average earnings for recipients who were awarded DI between July In each gure, we plot the unrestricted monthly means and the estimated monthly means using local linear regression applied to each side of the cut-o. Whereas the regression lines better illustrate the trends in the data and the size of the jumps at the cut-o dates, the unrestricted means indicate the underlying noise in the data. In each graph, the scale of the y-axis is set equal to ±.5 standard deviation of the respective variable. By standardizing the y-axes in this way, we can easily compare the trends in the data and the sizes of the jumps at the cut-o dates across the graphs.
The graphical representation of the data mirrors the descriptive statistics reported in Table 3 . Figure 4 shows evidence of a discontinuity in each outcome around January 2004, suggesting that the return-to-work program had substantial eects on the labor supply of DI recipients. In comparison, there is no sign of discontinuous changes in labor market outcomes around January 2003. This nding is reassuring because there were no changes in assignment to the return-to-work program around this cut-o. Figure 5 shows that the covariates are generally quite stable around the cut-o date.
Note that the grey shaded areas in Figures 4 and 5 mark the months in which DI recipients were aected by a potentially confounding policy change. To address this issue, we will restrict the control group to the non-shaded area throughout our empirical analysis: that is, the control group will only include individuals who were awarded DI in January and February 2004. The policy change of concern was the introduction of temporary DI benets in January 2004. However, individuals who had submitted their DI applications before January 2004 were ineligible for temporary DI. Because a DI application takes at least 3 months (and often up to or more than 6 months), recipients who were awarded DI before March 2004 were not aected by the introduction of temporary DI benets. And because the cut-o date for eligibility to temporary DI was set retroactively, individuals were unable to gain or avoid entry to temporary DI by manipulating the application date.
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As a consequence of the individuals being unable to manipulate the award date, the pre-determined covariates should have the same distribution just before and just after January 1 of 2004. Table 3 and Figure   5 support this conjecture. Another implication of local randomization is that the aggregate distribution of the assignment variable, the date of the DI award, should be continuous around the cut-o date; an increase in the density would indicate sorting around the threshold, calling into question the appropriateness of our RD design. McCrary (2008) proposes a simple two-step procedure for testing whether there is a discontinuity in the density of the assignment variable. In the rst step, the assignment variable is partitioned into equally spaced bins, and frequencies are computed within those bins. In the second step, the frequency is used as a dependent variable in a local linear regression.
In Figure 6 , we examine the density of the assignment variable and perform McCrary's two-step procedure.
Panel ( As expected, Table 4 shows that there are substantial dierences between the labor market outcomes in the treatment and control groups. The estimated eect of the return-to-work program on labor force participation steadily increased from 2-3 percentage points in 2005 to more than 5 percentage points in 2007. This pattern is consistent with standard search-theoretical models of the labor market in which it takes time for workers to nd jobs and for rms to ll vacancies. By comparison, less than 2 percent of the control group participated in the labor force, and labor force participation among the rejected applicants was approximately 30 percent. We can also see that the program almost doubled the participants' average earnings.
RD results. Table 5 reports the results obtained from the RD specication, with 2 months of bandwidth on each side of the cut-o date. The key dierence between the FD model and the RD model is their assumptions regarding how the potential outcomes change with the assignment variable: that is, the shape of the potential outcome curves. The FD specication takes the average outcome for the control group as a counterfactual for the treatment group in the absence of the return-to-work program; the potential outcome curves are assumed to be at. If the potential outcome curves instead slope upward, as the graphical evidence indicates, the FD model will underestimate the eect of the return-to-work program because the average outcome for the control group will be too large to serve as an appropriate counterfactual for the treatment group. In this type of smoothly contaminated randomized experiment, the RD specication uses the observed trends in the outcomes on each side of the cut-o to construct an appropriate counterfactual.
As is evident from Table 5 Covariates and month effects. In comparing the estimates across the rst and the second columns of each table, one can see that the RD and the FD results are quite similar when the covariates are included.
Throughout the paper, we allow for a exible functional form by including a large set of dummies for dierent values of the covariates. By comparing the estimates in the rst and the third column of each table, we can see that month of the award eects do not confound the conclusions drawn about whether nancial incentives encourage DI recipients to return to work.
In the remainder of the paper, we use FD and RD models with covariates as our baseline specications:
Including covariates in the RD design reduces the residual variance and is thus an useful way to gain precision, especially in the subsample analysis where the sample size is relatively small (see e.g. Froelich, 2007) .
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Aggregate Labor force participation elasticity. Tables 4 and 5 demonstrated that many DI recipients have considerable capacity to work that can be eectively induced by providing nancial work incentives. To compare the labor supply responses with the changes in nancial incentives, we calculate the aggregate labor force participation elasticities with respect to the participation tax rates (PTR). In situations 20 The results are qualitatively the same and quantitatively similar if we drop covariates or use the dierence-in-dierences specication. The results are available upon request. 20 in which there are notches (or kinks) in the budget constraints, the PTR is generally viewed as more relevant to behavioral participation responses than the marginal tax rates (see e.g. Eissa et al., 2006; Keane, 2011) .
The PTR summarizes how the tax and benet systems aect the nancial gain from work and is dened as P T R = 1 − I − I 0 W where I 0 denotes the amount of disposable income if one is not working, whereas I and W denote the disposable income and earnings if one is working. If the PTR is greater than 1, the DI recipient would be worse o while working then while not working; a PTR equal to 1 means that there is no nancial reward for work; and a PTR of zero means that the nancial reward for work is equal to one's gross earnings.
We then follow Gruber (2000) and French and Song (2009) in using the arc 21 elasticity of labor force participation, dened as
where LF P denotes the dierence between the labor force participation of the treatment group and that of the control group, LF P is the mean employment rate in the treatment and the control group, P T R denotes the dierence between the treatment and the control group in terms of PTR, and P T R is the mean PTR in the treatment and the control group.
To compute the aggregate labor force participation elasticity , we need to decide how to measure the P T R. We begin by setting I 0 equal to the mean disposable income among the individuals in the control group who earn less than the SGA threshold and thus are classied as not working.
22 This allows us to compute a measure of PTR for any given earnings level (k), given by
Figure 7 displays the PTR gures by earnings level. We see that the tax and benet systems create virtually no nancial reward for work in the control group. The return-to-work program lowers the PTR considerably, especially when an individual's earnings are close to the SGA threshold. 21 The arc elasticity uses the average of the treatment and control group as the base, and is therefore symmetric with respect to the labor force participation and PTR levels in the two groups. Thus, the arc elasticity is less sensitive to changes in the very low labor force participation rate of the control group, as compared to an elasticity using the control group mean as the base. 22 The aggregate labor force participation elasticities barely move if we instead set I 0 equal to zero.
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We then dene
where E(P T R k | T reatment) is the average PTR under the return-to-work program rules with W k in earnings, E(P T R k | control) is the average PTR under the current rules with W k in earnings, and
where dk is set equal to half of the SGA amount ($6,250 per year). This means that P T R is the weighted sum of the dierences between the PTRs of the treatment and control groups, with the weights given by the (conditional) density of the earnings of individuals in the control group who work.
23 Figure 7 displays the density of earnings (above the SGA threshold) in the control group and the treatment group. We see that most of the density is quite close to the SGA threshold, which suggests that the dierences in PTR in this area are weighted heavily in P T R. As expected, the return-to-work program also had the largest impact on earnings levels near the SGA. Table 6 shows the labor force participation elasticities implied by the estimated eects on labor force participation. The results suggest that the labor force participation of DI recipients increased by between 1.9 and 2.5 percent for each one-percent decrease in the PTR. The relatively large aggregate elasticities are broadly consistent with previous studies of labor supply and income taxation in situations with notches (or kinks) in the budget set (see e.g. Eissa et al., 2006; Kleven and Kreiner, 2006) . The placebo test exploits that recipients awarded DI just before and just after January 2003 were assigned to the return-to-work program. Signicant dierences in the post-assignment outcomes of the two groups is therefore a sign of misspecifation of the potential outcome curves, rather than a true program impact. It is therefore reassuring that neither the FD model nor the RD model suggests signicant dierences between the outcomes of the two groups. Table 8 reports the results of several specication checks of the RD model. That the estimates do not 23 The aggregate labor force participation elasticities change little if we instead weight by the (conditional) density of the earnings by those individuals in the treatment group who work. 22 vary signicantly from one specication to the other increases our condence in the RD design. We begin by extending the bandwidth on the left side of the cut-o date by one month: the RD estimates change little, but our precision increases because the sample size (in the treatment group) increases. We next use a linear functional form of f r and f l . It is reassuring that the parametric regression produces estimates that are similar to those of the baseline RD specication.
Robustness analysis
Lastly, we constrain f (X − c) to be the same on both sides of the cut-o date. Constraining the slope is in some sense inconsistent with the spirit of the RD design because the data from the right of the cuto are used to estimate α l , which is dened as a limit when approaching from the left of the cuto, and vice versa.
One possible justication for a common slope is that if the functional form is the same on both sides of the cuto, then more ecient estimates of program impact are obtained by imposing that constraint. Indeed, our results are quite similar when we make f (X − c) a common polynomial function of X.
Financial costs and benets
Advocates of programs such as the $1 for $2 oset program claim that the welfare of DI recipients would improve and the cost of DI programs would decrease if DI recipients who returned to work were allowed to keep a signicant fraction of their benets. To investigate these claims, we examine the impact of the return-to-work program on disposable income, DI benets received, taxes paid, and program costs. Table 9 shows the results.
Our estimates indicate that the return-to-work program was successful in increasing disposable income because the gains in earnings exceeded the loss in benets and the additional taxes paid. It is also evident that the increase in disposable income was accompanied by a decrease in program costs that ranged from 3.5 to 5 percent of the costs associated with DI under the current rules. The reduction in costs is attributable to a signicant decrease in benets and a smaller increase in taxes paid. Because we nd no eect of the return-to-work program on the rate of exit from DI, 24 it appears that the decrease in costs occurs because of an increase in part-time work by DI recipients rather than a reduction in DI rolls.
Heterogeneity
Tables 4 and 5 demonstrated that many DI recipients have a considerable capacity to work and can be eectively encouraged to work if nancial incentives are provided. However, these ndings should be interpreted 24 The estimated eects on the exit rate are available upon request. Both in the return-to-work program and under current rules, very few individuals exit the DI program because they earn more than the permitted maximum amount; the vast majority of exits from DI occur because the individual in question reaches the retirement age. 23 with caution because they pertain only to DI recipients who are between the ages of 18 and 49. We now investigate the impact of the return-to-work program on older DI recipients. Furthermore, we examine the degree of heterogeneity of the responses to the return-to-work program among younger DI recipients.
As is evident from the second column in the top panel in Table 10 , much would be missed if we averaged together the labor supply responses of older and younger DI recipients. Among older DI recipients, there is no evidence of an increase in labor force participation due to the return-to-work program. One explanation for this is that the cost of working may be lower for younger DI recipients, who tend to suer more often from dicult-to-verify disorders such as mental illness and musculoskeletal disease (Autor and Duggan, 2006; Von Wachter et al., 2011) . Another explanation is that the gains from returning to the labor force may be greater for younger DI recipients because they have more years to potentially work prior to their retirement (Bound et al., 2003; Von Wachter et al., 2011 ).
Table 10 also shows that within the group of younger DI recipients, the estimates vary substantially, with the largest eects of the program on males, high educated, and people in low unemployment areas. is driven by dierences between individuals' levels of responsiveness to nancial incentives (rather than by dierences in P T R or the bases, LF P and P T R).
Comparison of upper bound estimates
We conclude our empirical analysis with a comparison between the upper bound estimates of the counterfactual labor force participation rates of DI recipients in Norway and the U.S. The comparison puts the magnitude of the RD estimates into perspective, and sheds light on the likely external validity of the evidence from Norway.
We employ the approach suggested by Bound (1989) , who uses a sample of rejected DI applicants as a control group for the DI recipients and considers their labor force participation rate as an upper bound estimate of the counterfactual labor force participation rate of DI recipients. On the basis of data collected in 1972 and 1978, Bound nds that the labor force participation rate of DI recipients in the U.S. would have been at most 30 percentage points higher had they not received disability benets. Bound's empirical analysis has recently been replicated and extended. Chen and van der Klaauw (2008) apply his approach to data on DI applicants from the 1990s. Their estimates indicate that the labor force participation rate among DI recipients in the 1990s would have been at most 20 percentage points higher had they not received benets. Using data from 1978 to 2004, Von Wachter et al. (2011) replicate Bound's analysis for male applicants aged 45-64 and show that his main conclusion is quite stable over time and is robust to several alternative specications. They next extend Bound's analysis to male applicants ages 30-44 and estimate that the labor force participation rate of DI recipients is at most 32.9 percent. Lastly, French and Song (2009) and Maestas et al. (2011) also present estimates based on the Bound approach. Their ndings suggest that the counterfactual labor force participation rate among DI recipients would be between 24 and 27 percent.
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Although there is substantial heterogeneity in the U.S. evidence, the estimates are consistently higher than the labor force participation rates for our treatment group. There are several possible explanations.
One is that rejected applicants are likely to be in better health; thus, their labor force attachment constitutes an upper bound for the employment behavior of new recipients. Another possible explanation is that the counterfactuals dier: in Bound's approach, the counterfactual is a scenario in which the DI program does not exist, whereas in our case, the counterfactual is a scenario in which DI recipients are faced with higher participation tax rates. A third possible explanation is that DI recipients in the U.S. and Norway have substantially dierent work capacity and labor supply elasticity. If the latter explanation was empirically important, it would raise concerns about the external validity of our RD estimates.
To shed light on this issue of external validity, we apply the Bound approach to the Norwegian data. Table 11 We see that the labor force participation rate is 22-25 (25-30) percentage points higher among rejected applicants than in the treatment group (the control group). In the Bound approach, these dierences are 25 Chen and van der Klaauw (2008), French and Song (2009) and Maestas et al. (2011) also use quasi-experimental approaches to address the concern that those who are denied benets are potentially dierent from those who are allowed benets. The ndings are mixed and suggest that the disincentive eect of DI benets is quite heterogeneous. 25 interpreted as upper bound estimates of the counterfactual labor force participation rate among DI recipients.
However, there are some signicant dierences between the observable characteristics of the rejected and awarded DI applicants. When we control for the dierences in their observable characteristics, the upper bound estimates increase by 5-8 percentage points. These estimates are quite similar to the recent US evidence, particularly the results for younger DI recipients reported in Von Wachter et al. (2011) . The similarity between the upper bound estimates indicates that the work capacity and labor supply elasticity of DI recipients in Norway are comparable to those of DI recipients in the U.S., which lend support to the external validity of the RD estimates.
5 Conclusion Autor and Duggan (2006) argue that the liberalization of the screening process and the movement away from physically exertive work have blurred any sharp divide that may once have existed between those who are totally and permanently disabled and those who are disabled but retain some work capacity. In this paper, we have investigated whether many individuals who are deemed totally and permanently disabled by the Social Security Administration indeed have considerable work capacity and examined how elastic their labor supply is to changes in nancial incentives.
Using a local randomized experiment that arises from a sharp discontinuity in DI policy in Norway, we provide transparent and credible identication of how nancial incentives induce DI recipients to return to work. We nd that many DI recipients have considerable capacity to work that can be eectively induced by providing nancial work incentives. We also show that encouraging DI recipients to work not only increases their disposable income but also reduces program costs.
However, these ndings should be interpreted with caution: they apply only to DI recipients between the ages of 18 and 49. Among older DI recipients, we nd no response to nancial work incentives. However, because the age of entry into DI has decreased in most developed countries during the last few decades, the elastic labor supply of younger DI recipients may be quite important from a policy perspective. In particular, our ndings indicate that policies that target younger DI recipients may be most eective in encouraging DI recipients to return to work.
Another caveat is that our study is not informative about the level of induced entry that might occur if DI recipients are given the option to return to work and keep a fraction of their benets. This is because the cut-o date for eligibility to the return-to-work program was retroactive. Thus, any increase in the number of individuals receiving DI benets must be a result of decreases in exits rather than of increases in new recipients. We do, however, nd no eect of the increase in program generosity on the exit rate from DI by current recipients. Lastly, we advise readers to exercise caution in importing our ndings to other countries. Nevertheless, as shown above, the DI programs in Norway and the U.S. are similar in many respects. Furthermore, when we apply the Bound (1989) approach to the Norwegian data, we nd upper bound estimates of the counterfactual labor force participation rate of DI recipients that are fairly consistent with recent U.S. evidence. This nding indicates that the work capacity and labor supply elasticity of DI recipients in Norway are comparable to those of DI recipients in the U.S., which lend some support to the external validity of our empirical analysis. Maestas et al. (2011) , and cover individuals aged 18-64 (at the date of DI award), who applied for and were awarded DI benets in the period 2005 . Maestas et al. (2011 dene average earnings in the U.S. as mean earnings over the last 3-5 years before DI award. We dene average earnings in Norway as mean earnings over the last 4 years before DI award. Note: The rst and second column show mean and standard deviation (in parentheses) of the outcomes and characteristics for individuals aged 18-49 (at the date of DI award), who were awarded DI in Dec. 2003 and Jan. 2004 . The third column shows mean and standard deviation (in parentheses) of the outcomes and characteristics for individuals aged 18-49 (at the date of DI rejection), whose DI application was rejected in Nov. and Dec. 2003. Rejected applicants who successfully reapply during the following ve years are excluded from the sample. Labor force participation (LFP) is equal to one if annual earnings exceed the SGA threshold. Average earnings is the mean earnings over the period [2005] [2006] [2007] . All individual characteristics are measured prior to disability award. Experience is the number of years with earnings above SGA. Average indexed earnings (AIE) summarize the earnings history of the DI recipients (the formula is given in footnote 2.1). The local unemployment rate is the fraction of the adult population (aged 18-66) receiving unemployment benets in the municipality of residence. The local DI rate is the fraction of the adult population (aged 18-66) receiving DI benets in the municipality of residence 2-3 years prior to DI benet award. Number of children is the total number of children under 18. We also report the proportion of DI recipients with the two main diagnosis groups: musculosceletal diseases and mental disorders. All covariates are measured prior to disability award, and described in Table ( 3). We allow for a exible functional form by including a large set of dummies for dierent values of the covariates. RD and RD w/c use the sample of individuals aged 18-49 (at the date of DI award), who were awarded DI between Nov. 2003 and Feb. 2004 . RD-DiD uses the sample of individuals aged 18-49 (at the date of DI award) who were awarded DI between Nov. 2003 and Feb. 2004 or between Nov. 2002 and Feb. 2003 . The second to last column shows mean and standard deviation (in parentheses) of the outcomes and characteristics for individuals aged 18-49 (at the date of DI award), who were awarded DI in Jan. 2004. The last column shows mean and standard deviation (in parentheses) of the outcomes and characteristics for individuals aged 18-49 (at the date of DI rejection), whose DI application was rejected in Nov. and Dec. 2003. Rejected applicants who successfully reapply during the following ve years are excluded from the sample. Tables 4-5 ). The participation tax rate (P T R) is given by equation (5), and incorporates the DI system, income taxation, and dependent benets. The weighted sum of the dierences in PTR between the treatment and the control group (∆P T R) is given by equation (6). The elasticity ( ) is given by equation (4). The bases P T R and LF P are the weighted averages of P T R and LF P in the treatment and the control group. 2001 , Jan. 2002 , Dec. 2002 and Jan. 2003 . The RD model uses the sample of individuals aged 18-49 (at the date of DI award), who were awarded DI between Nov. 2002 and Feb. 2003 . RD-DiD uses the sample of individuals aged 18-49 (at the date of DI award) who were awarded DI between Nov. 2002 and Feb. 2003 and between Nov. 2001 and Feb. 2002 -Feb. 2004 Nov. 2003 -Feb. 2004 Oct. 2003 -Feb. 2004 LFP ( to disability award, and described in Table 3 . When including covariates, we allow for a exible functional form by including a large set of dummies for dierent values of the covariates. The sample is restricted to individuals aged 18-49 at the date of DI award, during the period described in each column. Panel A allows for seperate trends on each side of the cut-o date: The rst two columns use local linear regressions with a kernel density; the four next columns use linear trends in the assignment variable. Panel B restricts the trends to be the same on both sides of the cut-o date: The rst two columns use a linear trend in the assigment variable; the two next columns use a quadratic trend in the assignment variable; the last two columns use a cubic trend in the assignment variable. This table displays the eect of the return-to-work program on labor force participation (LFP) for dierent subgroups. LFP is equal to one if annual earnings exceed the SGA threshold. All subgroups, except for DI recipients aged 50-61, are based on on the sample of individuals aged 18-49 at the date of DI award. The estimates are based on the FD model and the RD model with controls. All covariates are measured prior to disability award, and described in Table (3) . Standard errors (in parentheses) are robust to heteroscedasticity. In the FD model (described in Note: Graph (a): The black solid lines represent the budget set for individuals under current rules and the dashed lines represent the budget constraint under the return-to-work program. We use the wage and benet levels associated with a typical DI recipient. To compute the benet levels, we use the average work history of recipients awarded DI during the period July 2003 to February 2004. We further set the wage equal to the average wage in a sample of workers who are not on DI but have similar observable characteristics as the DI recipients (see footnote 9). For simplicity, we disregard income taxation and dependent benets: Total weekly income is thus equal to earnings and DI benets. Graph (b) : Displays the hours of work distribution of employees who are not receiving DI benets. We use information from the Wage Statistics Survey in 2005. This survey covers all employees in the public sector. For employees in the private sector, the data is based on an annual stratied random sampling of all enterprises. Hours of work is dened as contractual number of working hours per week, excluding meal breaks. 
U.S. (SSDI)
Note: The black solid lines represent the budget set for individuals under current rules, and the dashed lines represent the return-to-work program and the $1 for $2 oset budget constraints. In each budget set, we use the wage and benet levels associated with a typical Norwegian DI recipient. To compute the benet levels, we use the average work history of recipients awarded DI during the period November 2003 to February 2004. We further set the wage equal to the average wage in the sample of workers who are not on DI but have similar observable characteristics as the DI recipients (see footnote 9). Total weekly income equals earnings and DI benets. For simplicity, we ignore income taxation, dependent benets, and health insurance. The SSDI budget set under the $1 for $2 oset is constructed by calculating the AIE and subsequently the corresponding PIA-amount, according to the standard SSDI formula. The gure displays individual characteristics by month of DI award. All individual characteristics are measured prior to disability award, and described in Table   3 . The sample consist of individuals aged 18-49 (at the date of DI award), who were awarded DI benets during the period July 2003 to June 2004. In each graph, we plot the unrestricted monthly means and the estimated monthly means from a local linear regression applied to each side of the cut-o date, January 2004 (denoted 0). The dashed lines represent the 95 percent condence interval of the estimated monthly means. The grey shaded areas mark the months in which individuals awarded DI were aected by a potentially confounding policy change. In each graph, the scale of the y-axis is set equal to ±.5 of the respective variable. Note: This gure displays the the density of earnings (right axis) and the participation tax rate (left axis) for earnings above SGA, under current rules (control group) and in the return-to-work program (treatment group). The participation tax rate (PTR) is given by equation (5), and incorporates the DI system, income taxation, and dependent benets. The earnings densities are calculated with a bandwidth of 0.5 SGA. The dots represent the unrestricted density in each bin, while the thin lines represent the estimated density from local linear regressions. 
RD model
Note: This gure plots the eect of the return-to-work program on labor force participation (LFP) against the absolute value of the aggregate labor force participation elasticities: For each subgroup, we display the average eect on LFP and the average elasticity, over the period [2005] [2006] [2007] . The subgroup estimates on LFP are reported in Table 10 . The upper panel uses the FD model with covariates. The lower panel uses the RD model with covariates. The elasiticty and its components are computed separately for each subgroup. The participation tax rate (P T R) is given by equation (5), and incorporates the DI system, income taxation, and dependent benets. The weighted sum of the dierences in PTR between the treatment and the control group (∆P T R) is given by equation (6). The elasticity is given by equation (4). The bases P T R and LF P are the weighted averages of P T R and LF P in the treatment and the control group. Each panel displays the regression line, coecients and R-squared from a regression of average eect on LFP on the average elasticity and an intercept.
